Abstract
Introduction
Early cognitive development in childhood is a crucially important predictor of later developmental health (Hertzman et al., 2010; Marmot, 2010) and socio-economic outcomes (Hertzman et al., 2010; Marmot, 2010) . Moreover, the early years have been identified as a crucial window of opportunity for interventions aiming to improve life chances (Heckman, 2006) . However, it is also the case that a child's development and education attainment is strongly linked to their family's socio-economic status, broadly defined (e.g. Blanden, Gregg, & Macmillan, 2007; Feinstein, 2003; Heckman & Masterov, 2007; Gregg & Macmillan, 2009; Jerrim & Vignoles, in press; Schoon et al., 2002; Schoon, Hope, Ross, & Duckworth, 2010) . This strong relationship between family background, educational outcomes and subsequent adult outcomes has prompted much policy concern, particularly in the UK. For example, the recent Field Review on 'Poverty and Life Chances' (Field, 2010) has highlighted the important role of family background and parenting in determining a child's adult outcomes, particularly during the 'foundation years' before age 5. Socio-economic status can be defined in a number of ways, and here we focus on the role of parental worklessness and its influence on early academic achievement and progress.
We add to the literature and policy debate in multiple ways. First, we assess the relative role of worklessness in shaping children's early development across different contexts. Second, we take into account the role of additional socio-economic risk factors that are associated with worklessness, to control for potential confounding factors. Third, we use longitudinal data to take into account the duration of worklessness. In particular we draw a distinction between repeated (persistent) and temporary (intermittent) parental worklessness during the child's early years. Fourth, we assess the role of a stimulating early home learning environment as a potential resource factor that might reduce the risk effect associated with the experience of repeated worklessness, over and above the other control factors included in the model.
Our study is guided by a developmentalcontextual approach, emphasizing multiple interacting influences on human development, the importance of formative years and the timing of events (Bronfenbrenner, 1986; Elder & Caspi, 1988; Evans, 2006; Rutter, 1987; Sameroff, 2010; Schoon, 2006) .
Literature review Worklessness and associated risks
Worklessness is a particularly important aspect of socio-economic deprivation in the UK. Indeed the UK has a higher proportion of its children living in workless households than almost any other European Union country, second only to Ireland and almost twice that in France and Germany (Eurostat, 2010) . 13% of households with dependent children were workless in the second quarter of 2011, which equates to just over one million workless households with dependent children (for reviews on household joblessness see also Office for National Statistics (ONS), 2011; De Graaf & Ultee, 2000; Gregg & Wadsworth, 2001 ). This situation is not likely to improve in the current economic situation with increasing pressures on families with dependent children (Brewer, Browne & Joyce, 2011) . Hence understanding the impact of worklessness on children's early cognitive development is of crucial importance.
The adverse long-term effects of growing up in a workless household have been shown in previous studies (Ermisch, Francesconi & Pevalin, 2004; Macmillan, 2010 Macmillan, , 2011 . Living in a workless household has been found to be negatively associated with later educational and occupational attainment (McLanahan & Sandefur, 1994; Haveman & Wolfe, 1994; Cherlin, Kiernan & ChaseLansdale, 1995; Kiernean, 1997; Schoon et al., 2012) and children growing up in poor or workless households are more likely to be workless or poor themselves as adults, as compared to children who grow up in households where someone is in work (Ekhaugan, 2009; Gottschalk, 1996; Gregg, Harkness & Machin, 1999; Gregg & Wadsworth, 2001; Such & Walker, 2002; MacMillan, 2011; O'Neill & Sweetman, 1998; Page, 2004) . There is also some evidence that the risks for children's development from living in a workless household tend to be higher when they are younger (Duncan, BrooksGunn, Yeung, & Smith, 1998; Ermisch et al., 2004) and that such experiences of socio-economic disadvantage in early childhood can set up a vicious cycle of cumulating disadvantage.
Existing research evidence also indicates that the relationship between any single risk factor, such as parental worklessness, and adult or child outcomes tends to be weak, and that usually many risks are involved in determining an outcome. Serious risk emanates from the accumulation of risk factors (Garmezy, 1991; Rutter, 1981 Rutter, , 2009 ). Since parental worklessness is associated with a number of other disadvantages faced by families (Evans, 2006; Ermisch et al., 2004) , it is thus important that we understand the particular role parental worklessness plays in childhood development when taking into account such additional risk factors.
Parental worklessness is increasingly concentrated in certain subgroups of the population and in certain areas (Gregg & Wadsworth, 2001 ). For instance around 2 in 5 lone parent households in the UK were workless in 2010, compared to 1 in 20 households with two parents i , and lone parents are more likely to experience poverty often as a result of being workless (Maplethorpe, Chanfreau, Philo & Tait, 2010; Gingerbread, 2012) . The least skilled are also more likely to be workless (Grinyer, 2006; Denny, Harman & O'Sullivan, 2003; Dearden, McIntosh, Myck & Vignoles, 2002; Machin, McIntosh, Vignoles. & Viitanen, 2001; Vignoles, de Coulon, & Marcenaro-Gutierrez, 2011; Groot & Massed van der Brink, 2006) , as are those experiencing family instability (Doiron & Mendolia, 2011) and poor physical and mental health (McKeeRyan, Song, Wamberg & Kinicki, 2005) . An established body of literature has shown the association between poor mental health and wellbeing and unemployment, with the relationship being particularly strong for men (e.g. Clarke & Oswald, 1994; Clarke, Georgellis & Sanfey, 2001; Social Exclusion Unit Report, 2004) . In our modelling we therefore take account of these other experiences and sources of deprivation to control for potential confounding factors, and to assess the independent effect of worklessness over and above these potential confounders.
We furthermore consider the duration of the risk effect. Most previous studies have conceptualised worklessness as a state, without taking into account that households may be moving in and out of worklessness over time. An earlier report for the Department for Education, Schoon et al (2012) considered the intergenerational transmission of repeated and temporary parental worklessness on a range of child and adolescent outcomes. We now add to this body of work by assessing the relationship between repeated versus temporary parental worklessness, and the academic progress of very young children in the UK context.
The home-learning environment
Previous studies have identified a number of potential resource factors that might counterbalance or neutralize the negative effects associated with exposure to early socio-economic adversity. Resource factors include, for example, positive parenting characteristics such as higher levels of education and the amount of time and energy parents invest in their children (Lerner & Benson, 2003; Rutter, 1987 Rutter, , 2006 Masten, 2009; Schoon, 2006) . For example, more involved parenting has been associated with better adjustment than expected among children exposed to socio-economic adversity (Bradley, Corwyn, McAdoo & Coll, 2001; Melhuish et al., 2008) . In this paper we focus on the role of the early homelearning environment during the first three years of life on later academic performance, to assess its long-term benefit over and above a number of other control factors, such as variations in earlier cognitive performance and child behaviour adjustment. Previous research has mostly focused on the long-term benefits of early pre-school education provision (George, Stokes, & Wilkinson, 2012; Sylva, Melhuish, Sammons, Siraj-Blatchford, & I. Taggart, 2010) , although not all children, especially the most disadvantaged, are making use of this provision. A growing body of evidence suggests that the early home learning environment is one of the most important factors in explaining income-related gaps in cognitive development, especially during the early years (Dearden, Sibieta, & Sylva, 2011; Melhuish et al., 2008; Washbrook, 2010) . Key indicators of early home-learning include parent's reading to the child, teaching behaviour and early skills, encouraging literacy activities, library visits, as well as establishing rules and regularity of routines, which form the basis of the home learning measures included in this paper (see also Bradley, Corwyn, McAdoo, & Coll, 2001; Kelly, Kelly, & Sacker, 2013) .
Regarding the longer-term benefits of the early home-learning environment, previous research suggests that its influence on later levels of cognitive attainment is largely mediated through earlier levels of attainment, i.e. school readiness (Dearden et al., 2011) . This study however focused especially on income inequalities. Here we want to assess the role home-learning has in reducing the effect of repeated parental worklessness on children's cognitive development. It might be that a positive home-learning environment can offset any negative impact from worklessness, or even that workless parents can spend more time with their children to teach them and interact with them than parents who are employed (especially the working poor who often have more than one job).
In considering the role of the home-learning environment in reducing the negative impact of parental worklessness, we control for a number of other socio-economic confounders identified above, as well as child characteristics, such as early birth weight, age at time of assessment, health status and previous levels of cognitive and behavioural adjustment. This is done in order to take into account, that parental investments and interactions with their children might vary depending on the child's characteristics, e.g. the child's age, health, and adjustment across domains (Belsky, 1984) . It is assumed that the early homelearning environment will have a beneficial effect on the child's cognitive development, reducing at least some of the negative effect of parental worklessness. Given the problems in establishing interactive effects (Rutter, 1987) , we focus on main effects of the early home-learning environment.
Drawing attention to differences between families experiencing repeated or temporary worklessness, the specific research questions that we address are:
1. To what extent are workless families exposed to a number of additional risk factors, such as poverty, low levels of education, family breakup, lone parenthood, long-term illness, overcrowded housing conditions, and area deprivation? 2. Does parental worklessness have an independent association with children's early academic attainment after controlling for other associated risk factors? 3. Do characteristics of the early home-learning environment reduce the negative association between parental worklessness and child academic outcomes at age 5? 4. Is the influence of the early home-learning environment on later levels of cognitive attainment largely mediated through earlier levels of cognitive attainment and behaviour adjustment?
Data and Methods

Data
In this paper we use two rich longitudinal data sets, namely the Avon Longitudinal Study of Parents and Children (ALSPAC) and the Millennium Cohort Study (MCS) , to investigate the relationship between parental worklessness and children's cognitive achievement in early childhood. The ALSPAC cohort were born in the early 1990s and the outcomes we consider date from the mid-1990s, a period of weak economic growth. The MCS data relate to children born in 2000, and the outcomes were observed during the period of more rapid economic growth in the early 2000s. Comparisons across the two data sets are difficult, since, unlike the nationally representative MCS, the ALSPAC data set only relates to one particular (relatively affluent) region of the UK. Nonetheless, comparing the experiences of children and their parents in the two data sets gives us an opportunity to test the robustness of any findings across differing sociohistorical contexts and economic conditions. ALSPAC is an ongoing population-based cohort study (Golding, Pembrey, Jones & the ALSPAC study team, 2001) . To be eligible to participate in the study, mothers had to be resident in the former Avon Health Authority while pregnant, with an expected date of delivery between 1st April 1991 and 31st December 1992. More than 80% of the known births from the geographically defined catchment area were included, resulting in a total cohort of 14,062 live births. The study contains a wealth of data on family background, family process, the cognitive, social and behavioural development of children, and key features of the school environment. In addition, school-level data including Local Education Authority (LEA) entry assessment scores (age 5) were obtained, and administrative data from the National Pupil Database (NPD) have been merged with the ALSPAC data. These data cover all relevant state schools in four LEAs; Bristol, South Gloucestershire, North Somerset, and Bath and North East Somerset.
MCS is an ongoing survey of 18,818 babies born between September 2000 and January 2002 into 18,552 families living in the UK (Hansen, 2010) . Data collections took place at ages 9 months, 3, 5, and 7 years. In this research we use data from the first three waves of data collection, from age 9 months in 2001/2 to age 5 in 2004/5. Data have been collected from parents, children, teachers and health visitors, comprising personal interviews and self-completion questionnaires. The data include information on socio-demographic family characteristics, children's cognitive, social, emotional and behavioural development, gender roles, health and well-being. Foundation Stage Profile scores (FSP), completed by all teachers for children in England in the first year of primary school (age 5) together with administrative data from the National Pupil Database (NPD) that have also been merged with the MCS data. As the outcome measures are only available for children in England, analysis is restricted to families living in England. At sweep 1, 11,533 families lived in England.
Analytic sample
The longitudinal sample of families who participated in each of the three or four waves of data collection formed the analytic sample for this paper. This consisted of 6,942 ALSPAC families (approximately 65% of all families who completed a questionnaire when the child was 8 months of age) ii and 8,252 MCS families living in England (72% of sweep 1 families living in England). Despite disadvantaged families being more likely to have dropped out of both studies over time, as in all longitudinal studies (e.g. Plewis, 2007; Elliott & Shepherd, 2006) , the longitudinal sample of MCS families have a similar distribution to the original sample of families along key dimensions such as parental education, family status, ethnicity and housing tenure. However, in ALSPAC, differences between the longitudinal sample and all families participating at sweep 1 were statistically significant at the p<.05 level in all bar one of the measures included. Children and their parents in the longitudinal sample are, as expected, more advantaged. For example, parents in the longitudinal sample are marginally more educated. Thus our analysis probably underestimates the extent of worklessness in the population being considered. If those experiencing the most negative outcomes from worklessness in childhood are more likely to leave the study, we may be underestimating the negative impact from worklessness. That said, the differences between the longitudinal and the eight month questionnaire sample, defined in this study as the first sweep, are not large. See table A3 in the appendix for details of the representativeness of the longitudinal sample of families in both studies.
Measurement
Measuring repeated versus temporary worklessness
A workless family was defined as a family where no parent living in the household was in work at the time the family was interviewed. We look at worklessness in 2-parent families (both parents are not in work) and single parent families (parent not in work). As the data sets are longitudinal, we were able to identify families who were:  never workless at any of the assessment points (continuously working)  moving in and out of worklessness (temporary worklessness)  workless at all assessment points (repeated worklessness).
It is important to note that, it cannot be assumed that families who were identified as repeatedly workless, were workless throughout the whole period, as we lack continuous data on the work status of each household and there might have been some fluctuation in household circumstances between observation points. The discussion of repeated worklessness is therefore subject to this caveat.
There were more potential counts of parental worklessness between birth and age five for the ALSPAC cohort, as data were collected more regularly than for MCS. To aid consistency, we measure parental worklessness in ALSPAC when the cohort child was closest to the age when parental worklessness was first observed for MCS children. As such, information on parental worklessness was collected from four waves of data collection in ALSPAC (postal self-completion questionnaires) and three waves in MCS (interviews). ALSPAC children were 8 months, 1 year 9 months, 2 years 9 months and 3 years 11 months of age. MCS children were 9 months, 3 years and 5 years of age.
Measures of early academic progress
We focused on mathematics and reading outcomes for children during their first year of primary school, around age 5. For ALSPAC children we used Entry Assessment (EA) scores and for MCS children, Foundation Stage Profile (FSP) scores iii .
Entry Assessments (ALSPAC)
The primary purpose of the Entry Assessment (South Gloucestershire Professional and Curriculum Support Service, 1996) was to measure the strengths and needs of pupils on entry to school, and to provide a baseline against which progress could be measured at the end of Key Stage 1, the end of Year 2 in primary school when children are age 7. The Entry Assessment (EA) was teacher-administered and made up of four required areas, language, reading, writing and mathematics, each marked on a scale of 2 -7. Here we concentrate on the reading and mathematics scales, which are crucial for later school success:  Entry reading: covers a range of reading skills, such as whether the child can talk about the pictures in a book.  Entry mathematics: covers a wide range of skills which include understanding pairs, matching colours and counting.
Foundation Stage Profile (MCS)
Assessments are made on the basis of the teacher's accumulating observations and knowledge of the whole child. By the end of the final year of the foundation stage, the Foundation Stage Profile (FSP) provides a way of summing up that knowledge. It captures the early learning goals as a set of 13 assessment sub-scales, each of which has a scale of 0 to 9 points (for further details see Foundation Stage Handbook, QCA, 2003) . To be able to compare the FSP mathematics and reading scores with the EA scores for ALSPAC children we use four of the 13 scales:  Reading: whether the child has developed an interest in books for example or can recognise a few familiar words.  Mathematics: this scale combines three subscales with a scale of 0 to 27. It gives a profile score for mathematics including number and counting, calculating and shape, space and measures.
All EA and FSP scores are standardised to have a mean of zero and a standard deviation of one.
Associated risks
We are able to allow for a range of additional risk factors that have been shown to be associated with parental worklessness and child academic attainment, as discussed in the literature section above. We include family characteristics such as highest held qualification and marital status, parental health and living conditions, experience of poverty and family size. These risks are quite similarly measured across the two studies with 'status' taken at the first sweep of data collection used in this paper for ALSPAC families and at sweep 1 for MCS families, when children were 8 months and 9 months respectively, which further enhanced comparability. We also control for income, however this variable is not measured in a similar way in the two data sets. We therefore use family income in ALSPAC, which was first measured when the child was 2 years and 9 months of age and a measure of income poverty at sweep 1 for MCS. The variable measuring overcrowded living conditions is not available in the first sweep of data and is measured at the last sweep of data collection in both studies. Some variables are time-varying, specifically, change in marital status, gaining qualifications or studying for an exam. An additional area-based measure was also included in the MCS analysis, namely the index of multiple deprivation (IMD). This was to take account of the different economic conditions prevailing across England. Further details of the measures specific to each study are included in Appendix Tables 3 and 4 .
Child characteristics
We control for a number of child characteristics, including age, gender, earlier cognitive performance iv , behaviour difficulties, and physical health. Regarding prior cognitive performance we have information about a child's vocabulary measured directly at age 3 in both studies. In ALSPAC, vocabulary was captured by the MacArthur Communicative Development Inventories (Fenson et al., 1993) and in MCS by the British Ability Scales Naming Vocabulary assessment (Elliott, 1983 (Elliott, , 1996 Elliot, Smith & McCulloch, 1996) . Behaviour was assessed via maternal report: in ALSPAC by the Rutter Parent Scale for Preschool Children (Elander & Rutter, 1996) , in MCS by the Strengths and Difficulties questionnaire (Goodman, 1997) . ALSPAC children were age 3.5 years, MCS children were age 3 at the time of assessment.
Physical health included birthweight, general health and long-standing illness. These measures were reported by the parent-figure at interview in MCS and in a self-completion questionnaire in ALSPAC.
Early home-learning environment
Indicators of the home-learning environment were assessed at age 3 in MCS and between 2 years and 3 years 6 months in ALSPAC. Measures included reading to the child, taking child to the library, parents teaching their child the alphabet, numbers/counting and songs (summarized as a teaching score) and having a regular bedtime.
As with the associated risks, there was much similarity in the measures available in both studies. Further details of all child characteristics and homelearning factors and their association with parental worklessness, can be found in Tables 3 and 4 .
Analytic strategy
Data analysis was carried out in Stata 12. Our strategy for addressing the research questions (RQ) is as follows. After first establishing the prevalence of worklessness in the two studies, we use linear regression to predict the number of times a family was workless (RQ1). We present two models. The first is estimated using OLS and uses the workless variable as a continuous measure with a range 0 to 3+
v . An alternative specification is also presented to explore the distinctions between the different types of worklessness, namely a logistic regression model which predicts never being workless versus temporary worklessness (0 v 1-2 periods of worklessness), and temporary worklessness versus repeated worklessness (1-2 periods of worklessness v 3+ periods of worklessness). We then used linear regression to assess the relationship between parental worklessness and the child's reading and mathematics achievement during the first year of schooling (RQ2-RQ4). For each child outcome (i.e. standardised EA scores for ALSPAC children and FSP scores for MCS), five separate regression models were estimated. Firstly we describe the initial direct relationship between family worklessness and the outcome measure (Model 1), i.e. not allowing for other factors that may influence both worklessness and child test scores. We then add the associated risks factors (Model 2), identified from the earlier analysis to predict worklessness (addressing RQ2). In Model 3 we add child characteristics and in Model 4 we added indicators of the early home environment (RQ3). Model 5 included all measures (RQ4).
Results
Prevalence of parental worklessness
We found that about 1 in 10 of ALSPAC families and 1 in 6 of MCS families were workless at each of the three or four time points captured by this study. Looking at the experience of worklessness longitudinally, 17.8% of ALSPAC families and 23.1% of MCS families had experienced a period of worklessness. More families in MCS had experienced long-term repeated worklessness: 8.1% had been workless at all three interviews compared with the 6.1% of ALSPAC families who had been workless at three or four observation points. As established in the literature, lone-parent families are heavily overrepresented among the workless. In the longitudinal samples, 49% of lone parents, when the child was eight months old, had experienced long-term repeated worklessness in ALSPAC, as had 39% of lone parents when the child was nine months old in MCS. Comparable figures for married couples were 3% and 2% respectively. Small numbers, particularly in ALSPAC, restricted running separate additional analyses on lone parents, but this will be reported in a forthcoming paper concentrating on MCS families. Family status and changes over time are controlled for in the regression models.
MCS is representative of all the UK, whereas ALSPAC data were collected in the South West region. The incidence of workless families in the South West is similar to that observed in the ALSPAC data roughly 10 years earlier (23.1% of all MCS families had experienced at least one episode of worklessness, 16.4% of MCS families in the South West had experienced worklessness, as had 17.8% of ALSPAC families). As noted earlier, the 1990s were less economically prosperous than the beginning of the millennium.
Parental worklessness and associated risk factors (RQ1)
Bivariate correlations, between our measure of worklessness and all the variables included in the regression models, varied between -.00 and .60. The highest correlations were found between parental worklessness and income poverty (.60) in MCS and weekly income in ALSPAC (.51). These measures of income were included in the analyses, given the evidence regarding the importance of both income and working status on outcomes for young children outlined in the introduction. Other strong correlations were between qualifications and income (.49 MCS, .46 ALSPAC) and parental worklessness and qualifications in MCS (.48), but this relationship was weaker in ALSPAC (.28). Table 1 (ALSPAC) and Table 2 (MCS) show the results from the different multiple regression models. There was considerable consistency across both data sets and the different models, suggesting similar patterns regarding the association between parental worklessness and other socio-demographic risk factors. In both cohorts the experience of temporary or repeated worklessness was significantly associated with cohabitation and single parenthood, with one or more family transitions (separating from a partner or forming a union), low income, living in social housing or private rented and overcrowded accommodation, having poor general health or a long term limiting illness. It was also significantly associated with low parental education in both cohorts, although in ALSPAC parents with level 2 or 3 qualifications ('O'Levels or 'A'Levels) were significantly less likely than parents with a degree to experience worklessness. Additional significant associations with worklessness found for MCS families only, were being a younger mother, not gaining further qualifications between wave 1 and 3, maternal depression and the family living in an area with higher deprivation (as measured by an Index of Multiple Deprivation).
The findings suggest some differences between the workless groups. For example, the experience of repeated rather than temporary worklessness appeared to be more likely for those families with lower qualifications and poorer health (MCS). Temporary worklessness was more strongly associated with family instability, overcrowded living conditions and low income -particularly in MCS. Most of the different risk factors showed an independent risk effect, i.e. they were associated with worklessness over and above the other factors included in the model, suggesting that to understand the experience of worklessness and its impact on child outcomes, it is necessary to take into account these multiple interlinked risk factors. 
Parental worklessness, child characteristics and home-learning
Descriptive analysis showed children growing up in workless families were more likely to have poorer health and behaviour difficulties, especially in MCS (see Table A1 [ALSPAC] and Table A2 [MCS] in the appendix). Although parental worklessness was not strongly associated with our measures of parent teaching their child at an early age, workless parents were less likely to read to their child on a daily basis, to take their child to the library, and less likely to observe regular bedtimes for their child especially repeatedly workless parents.
Parental worklessness and children's early school achievement
Exposure to temporary and repeated parental worklessness was associated with lower reading and mathematics attainment scores for children in both cohorts. Figure 1 shows that the strongest associations were found for repeated parent worklessness in both cohorts, although the experience of worklessness, even at only one of the time-points, was already significantly associated with lower attainment scores in comparison to the scores of those children with persistently working parents.
Figure 1: Standardised mean reading and mathematics attainment scores
From the raw standardised mean scores shown in figure 1, it appears that there is a stronger association between parental worklessness and poor attainment in the MCS data than in the ALSPAC data, but this result has to be interpreted carefully. It may well be that for the MCS cohort, growing up during a more prosperous period, those who were workless were relatively more disadvantaged than those who were workless in the ALSPAC cohort (growing up during difficult economic conditions). Without controlling for the range of other risk factors that are correlated with worklessness and also likely to negatively impact on child attainment, we may thus wrongly ascribe the poor outcomes of the children to the worklessness these families experience. This problem essentially arises due to selection into worklessness on the basis of factors we do not observe in our data.
Concentrating now on the results from the multiple regression analyses to answer RQ2 to RQ4, figure 2 (mathematics) and figure 3 (reading) give the standardised beta coefficients measuring the relationship between repeated worklessness and the particular assessment score for each of the five separate models. A bar with a value greater than 0 indicates that children with repeatedly workless parents had higher scores than children living with persistently working parents; a bar with a value less than 0 indicates that children with repeatedly workless parents had lower scores than children living with persistently working parents. The greater the value of a bar, in either direction, the stronger the association between parental worklessness and the child's assessment score.The results show that the original association between parental worklessness and early school performance was much stronger for MCS children than for ALSPAC children. Once the associated risk factors were taken into account (RQ2), a much weaker, though statistically significant relationship between repeated parental worklessness and early school attainment outcomes remained in both studies. This indicates that in both studies the relationship between parental worklessness and early school academic progress is largely, but not fully, explained by other risk factors. By adding child characteristics and indicators of the early home-learning environment separately to the regression model, we can see that the relationship between parental worklessness and reading and mathematics scores remained statistically significant in the models for children in both cohorts. For ALSPAC children, the additional reduction in the association between parental worklessness and the outcome scores was negligible when child characteristics or homelearning environment measures (RQ3) were included, although in the MCS, child characteristics appear to play a more significant role.
However, once both child characteristics and indicators of the early home learning environment were included in the model (RQ4), repeated parental worklessness remained significantly associated with reading and mathematics scores for ALSPAC and MCS children. Temporary worklessness also remained significantly associated with mathematics scores for both MCS and ALSPAC children.
The results suggest that parental worklessness, and in particular repeated worklessness, was a risk factor associated with poor early school achievement for ALSPAC and MCS children. Much (but not all) of this association was attributable to other family socio-demographic characteristics. Despite the differences between the two data sets that we are analyzing, particularly the different time periods and the different geographies, we find that the negative association between parental worklessness and early child achievement holds in both data sets. This association remains even when we control for a full range of other socio-economic risks, child characteristics and measures of the home learning environment including the child's ability as captured by performance in earlier assessments. Hence this negative relationship appears to apply in different historical, social and economic contexts. 
Associated risks
After controlling for all other variables in the model, some of the family socio-economic risk factors remained negatively and significantly associated with early school performance of children. In both cohorts these risks were lower parental education levels, social or private rented, and overcrowded living conditions (especially regarding mathematics scores). Being part of a minority ethnic family was also significantly negatively associated with reading performance among MCS families, as was having a low weekly income and being a younger mother for the reading and mathematics scores of children in ALSPAC families.
Child characteristics
The child's earlier level of language ability, as measured by (different) assessments of their vocabulary score, was identified as the most significant potential resource factor. However, being an older child was also significantly associated with early school achievement in both studies, after controlling for all the other variables in the model. Being female was associated with higher mathematics and reading scores in ALSPAC, and higher reading scores in MCS. Higher birth weight was also significantly associated with higher mathematics scores in ALSPAC, and not having behaviour problems in early childhood was associated with higher mathematics and reading performance in MCS.
Home Learning Environment
Reading to the child and teaching them the alphabet, numbers and songs at an early age were both significantly associated with the child's school achievement in reading and mathematics in both studies. Having regular bedtimes was also significantly associated with good performance scores in reading and mathematics in MCS, but only with mathematics performance in ALSPAC. Being regularly taken to a library was also significantly associated with school achievement in ALSPAC, as well as with reading in MCS. 
Summary and Conclusion
Between 18% (ALSPAC) and 23% (MCS) of young children in our study had experienced at least one period of parental worklessness and between 6% (ALSPAC) and 8% (MCS) had experienced repeated (persistent) parental worklessness during their first five years of life. This finding is important because it suggests that worklessness is higher in these data than in general population level estimates, which highlights the increased exposure to worklessness among families with young children even in economically 'good' times. Parental worklessness, temporary or repeated, was associated with lower levels of parental education, cohabitation or single parenthood, living in rented and/or overcrowded accommodation and low income. Our evidence on this point is informative from a policy perspective, as it shows that the experience of repeated rather than temporary worklessness appeared to be more likely for those families with lower qualifications and poorer health (MCS). Temporary worklessness, by contrast, was more strongly associated with family instability, overcrowded living conditions and low incomeparticularly in MCS. These findings suggest different pathways towards repeated versus temporary worklessness, and potentially the accumulation and persistence of disadvantage among those families experiencing repeated worklessness. Parental worklessness, and especially repeated worklessness, was associated with a range of additional risk factors, that also impact on the academic performance of young children.
We were also able to contribute to the existing literature by estimating the impact of worklessness on specific cognitive outcomes, namely reading and mathematics. In both cohorts, exposure to temporary and repeated parental worklessness was associated with lower reading and mathematics attainment scores for children. Although the strongest associations were found for repeated parental worklessness, the experience of worklessness -even only once -was significantly associated with lower attainment scores. The analysis does show the value of capturing differences between repeated and transitory episodes of worklessness and not just seeing it as a static 'state'. It is important to note here, however, that any correlation observed between parental worklessness and child academic performance is not necessarily causal, since worklessness may be related to other unobserved characteristics of families that determine child outcomes. Despite this caveat, given that our analysis uses rich data and controls for many potential confounding factors, we would argue our results are indicative for policy.
The main conclusion from the research is that young children in primary school who grew up in a workless household, had poorer early academic outcomes and made less progress between age three and five than those living in working families. However, much (but not all) of the association between parental worklessness and their children's early academic progress was attributable to other family socio-demographic characteristics, highlighting the multiple challenges faced by workless families and their children. This implies that whilst targeting workless families for policy purposes might be useful, such families face myriad disadvantages which impact on their children's outcomes and hence there are many potential indicators of children at risk of low achievement in addition to family worklessness.
Regarding the role of the early home-learning environment as a potential resource factor that might ameliorate the association between parental worklessness and children's early academic outcomes, we found that although the measures of early homelearning had a significant positive association with child academic progress, they did not significantly reduce the overall association between parental worklessness and outcomes. This is an important result, suggesting that worklessness is associated with negative outcomes independently of what parents do to construct a positive home-learning environment. That said, some of the home-learning measures that had a positive independent association with early school achievement scores (over and above the other variables included in the model), hold particular interest for future policy and intervention strategies. Reading to a child, teaching basic educational building blocks at a young age and keeping to a regular bedtime, were all positively associated with academic performance during the first year at school, highlighting the importance of the early home learning environment (Dearden et al., 2011; Waldvogel & Washbrook, 2010) and family rules (Kelly et al., 2013) . A child's early verbal skills were also positively associated with their school achievement scores, as was a lack of behaviour problems, in MCS. Our findings thus support policies for encouraging parental investment of time in their children at the earliest stages, particularly regarding support for early verbal skills.
In ALSPAC data, children in a repeated workless household had school achievement scores that were between 0.03-0.04 of a standard deviation lower than those in households that did not experience worklessness. In MCS, the association was somewhat stronger at 0.05-0.08 of a standard deviation in school achievement scores. This finding might suggest increasing social polarization for the later-born MCS cohort, or children growing up outside Southern England. However, this evidence is not sufficient to draw firm conclusions on this point and further work would usefully explore changes in the impact of worklessness over time and by region.
To end, we note that the findings highlight the role of multiple and interlinked influences on human development (Bronfenbrenner, 1986) , the importance of formative years and timing of events (Elder & Caspi, 1988) , as well as the plasticity of development (Lerner, 1984; Rutter, 1987 Rutter, , 2006 Sameroff, 2010) . That there remained a significant independent association between repeated parental worklessness and reading and mathematics scores for children in both ALSPAC and MCS, even after controlling for associated socioeconomic risks, child characteristics and measures of early home-learning suggests the need to tackle worklessness in conjunction with the wider range of risks these families face.
Future research should examine in more detail the combination and patterns of risks in workless families, and what combination of resource factors can help young children to 'beat the odds'. Of particular interest would be the different experiences facing lone parent families and families with and without access to high quality pre-school provision. ii Fraser et al (2012) , suggests that ~80% of the enrolled pregnancy cohort from ALSPAC completed the questionnaire when the child was 8 months old (see table 1 ).
iii Assessment score from later ages, e.g. Key Stage 1, were available for both cohorts but in this paper we have concentrated on the school assessments of children in their first full year of primary school.
iv Note that since we control for prior cognitive ability of the child the model is akin to a "value added"
model.
v The dependent variable is categorical. For robustness, we estimated an ordered logit regression model and the same set of risk factors were significantly associated with parental worklessness. We present the OLS results for ease of interpretation.
